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(54) Multiple-layered ceramic heater 

(57) There is disclosed an integrated type multiple- 
layered ceramic heater based on resistance heating 
comprising an electrical insulating ceramic support sub- 
strate, a heater pattern composed of electroconductive 
ceramic or metal, which is adhered to a surface of the 
substrate, and an electrical insulating ceramic protec- 
tive layer covering the heater pattern, characterized in 
that a feeding terminal of the heater is connected to a 
power source terminal member through a feeding mem- 
ber which generates heat when supplied with electric 
current. The feeding member preferably generates heat 
at a power density substantially equal to that of the 
heater. The multiple-layered ceramic heater of the 
present invention exhibits excellent thermal uniformity, 
and does not adversely affect thermal uniformity of an 
object to be heated even when the feeding terminal is 
present at a location facing the object to be heated. 



FIG. 1 




CROSS-SECTION 
ALONG A-A ' 



CM 

< 

CO 
CO 

«* 
<* 

CD 

o> 

O 

O. 
LU 



Prlmod by Xen» (UK) Business Services 
2.16.7/3.6 



1 



EP0 964 433 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: s 

[0001] The present invention relates to a ceramic 
heater, in particular, a multiple-layered ceramic heater 
that is used in a temperature increasing and decreasing 
step of semiconductor fabrication process. io 

Description of Related Art: 

[0002] As a heater used in a semiconductor fabrica- 
tion process, there has conventionally been used one is 
comprising a support substrate composed of a sintered 
ceramic such as alumina, aluminum nitride, zirconia or 
boron nitride, which is wound or adhered with a wire or 
toil of high melting point metal such as molybdenum or 
tungsten as a heat generating body, and an insulating 20 
ceramic plate placed thereon. Further, as an improved 
version of such a heater with improved insulating prop- 
erty and anticorrosion property, there has been devel- 
oped a ceramic heater comprising an electrical 
insulating support substrate, a heater pattern com- 25 
posed of electroconductive ceramic, which is adhered to 
a surface of the substrate as a heat generating layer, 
and an electrical insulating ceramic protective layer cov- 
ering the heater pattern. 

[0003] On the other hand, wafers of increasingly large 30 
diameter are being used in the production of semicon- 
ductor devices, and the diameter of mainstream silicon 
waters is currently 200 mm, and is expected to reach 
300 mm by the year 201 0. When the diameter becomes 
larger, it becomes difficult to ensure production perform- 35 
ance, such as process uniformity, by a conventional 
apparatus for batch processing, and it is expected that 
processes replaced by a single wafer processing proc- 
ess where waters are treated one by one will increase to 
solve the foregoing problem. 40 
[0004] As a heat source of the aforementioned single 
water processing treatment, ceramic heaters are seen 
as having great potential because they consume little 
electric power and exhibit excellent stability, and adap- 
tation to a larger diameter and improvement of perform- 45 
ance thereof have been attempted in parallel. Further, 
because wafer temperature greatly affects the proper- 
ties of thin films formed on the wafers and film forming 
rate, with use of a larger diameter of wafers, how to con- 
trol thermal uniformity over a larger surface of the so 
wafers becomes an important issue. 
[0005] On the other hand, as for the ceramic heater, 
which is a heat source, a multiple-layered ceramic 
heater 1 (occasionally referred to as simply "heater" 
hereinafter) comprises, as shown in Fig. 7 for example, ss 
a support substrate 2, heat generating layer 3, and pro- 
tective layer 4, and feeding terminals 5 are connected to 
power terminal members 10 usually each comprising a 



bolt 7 and feeding support shaft 9. When the heater is 
supplied with electric current to generate heat, the 
power terminal members 10 act as a heat radiator to 
radiate the heat Therefore, the temperature around the 
feeding terminals 5 of the heater decreases, and the 
temperature of portions of a wafer W facing the feeding 
terminals 5 also decreases. Accordingly, the thermal 
uniformity of the wafer as a whole is degraded. If the 
wafer in this state is heat-treated or subjected to film 
forming thereon, characteristics or properties of the film 
on the portions of reduced temperature would be differ- 
ent from those of the other portions. This degrades 
quality parameters, reduces productivity in the device 
production, and constitutes one of the causes of 
reduced yield. 

[0006] While it is considerable to solve the aforemen- 
tioned problem by disposing the feeding terminals at 
positions not facing the wafer to be heated, the wafer 
would still be affected by the portions of reduced tem- 
perature unless the feeding terminals were separated 
from the periphery of the wafer by a substantial dis- 
tance. This would lead to a substantially larger size of 
the heater compared with the object to be heated, and 
therefore the apparatus as a whole would have to be 
made larger. This would be a cause of increased equip- 
ment cost and heater production cost. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been accomplished 
in order to overcome the aforementioned problems, and 
its major object is to provide a multiple-layered ceramic 
heater excellent in thermal uniformity, whose ability to 
uniformly heat an object to be heated is not adversely 
affected by feeding terminals of the heater even when 
the terminals are present at positions facing the object 
to be heated. 

[0008] In order to achieve the foregoing object, the 
present invention provides an integrated type multiple- 
layered ceramic heater based on resistance heating 
comprising an electrical insulating ceramic support sub- 
strate, a heater pattern composed of electroconductive 
ceramic or metal, which is adhered to a surface of the 
substrate, and an electrical insulating ceramic protec- 
tive layer covering the heater pattern, characterized in 
that feeding terminals of the heater are connected to 
power source terminal members through feeding mem- 
bers which generate heat when supplied with electric 
current. 

[0009] According to the aforementioned structure, 
heat generated in the vicinity of each feeding terminal of 
the multiple-layered ceramic heater is not substantially 
conducted to the power terminal member through the 
feeding member and is not radiated therefrom. There- 
fore, an object to be heated placed over the upper sur- 
face of the heater, for example, the whole surface of a 
semiconductor wafer, is substantially uniformly heated, 
and its thermal uniformity is maintained. Accordingly, 
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heat treatment of the wafer or film forming thereon can 
substantially uniformly performed over the entire sur- 
face of the wafer, and thus productivity and yield in the 
device production process can be improved. 
[0010] In the aforementioned ceramic heater, the 
feeding member preferably generates heat at a power 
density substantially equal to that of the heater. 
[001 1] By that, the calorific power of the feeding mem- 
ber and the calorific power of the heater become sub- 
stantially the same, and thus heat conduction from the 
feeding terminal portion of the heater to the power ter- 
minal member through the feeding member is substan- 
tially completely eliminated. Therefore, the temperature 
around the feeding terminal is not decreased, and it 
becomes possible to substantially uniformly heat the 
whole surface of an object to be heated. 
[001 2] In the aforementioned ceramic heater, the sup- 
port substrate and the protective layer of the heater, and 
the support substrate and the protective layer of the 
feeding member are preferably composed of AIN, BN, a 
complex of AIN and BN, PBN or Si0 2 , and the heater 
pattern of the heater and the feeding members is prefer- 
ably composed of carbon, high melting point metal, high 
melting point metal alloy, noble metal or noble metal 
alloy. 

[001 3] When the heater and the feeding members are 
constituted of materials selected from the particular 
materials mentioned above, characteristics required for 
the support substrate, the protective layer and the 
heater pattern can be sufficiently satisfied, and produc- 
tion and processing of the members become easy. At 
the same time, a long-life multiple-layered ceramic 
heater excellent in mechanical strength, heat resist- 
ance, and anticonrosion property can be obtained. 
[001 4] In the ceramic heater of the present invention, 
the support substrate, the protective layer, and the 
heater pattern constituting the heater and the feeding 
members are preferably formed by chemical vapor dep- 
osition. 

[0015] If the heater and the feeding members are 
formed by chemical vapor deposition as described 
above, the heater pattern can be made in an arbitrary 
shape, and a member having a power density of desired 
value can easily be produced. As a result, a multiple- 
layered ceramic heater exhibiting excellent thermal uni- 
formity, i.e., capable of uniformly heating the whole sur- 
face of an object to be heated can be produced. 
[001 6] As another aspect of the present invention, the 
present invention also provides a feeding member for 
connecting a feeding terminal and a power terminal 
member of a multiple-layered ceramic heater, charac- 
terized in that it comprises an electrical insulating 
ceramic support substrate, a heater pattern composed 
of electroconductive ceramic or metal, which is adhered 
to a surface of the substrate, and an electrical insulating 
ceramic protective layer covering the heater pattern. 
[001 7] In the aforementioned feeding member having 
a triple-layer structure comprising the electrical insulat- 



ing ceramic support substrate, the heater pattern and 
the electrical insulating ceramic protective layer as 
described above, when electric power is supplied by 
connecting the feeding terminal and the power terminal 

5 member, heat generated by the feeding member com- 
pensates for the heat radiation from the neighborhood 
of the feeding terminal of the heater. Therefore, heat 
conduction from the feeding terminal portion of the 
heater to the power terminal member through the feed- 

io ing member is substantially completely eliminated, and 
it becomes possible to substantially uniformly heat the 
whole surface of an object to be heated. In addition, 
because the feeding member has high temperature 
anticorrosion property substantially equal to that of the 

is heater, it causes almost no contamination of the object 
to be heated, and durability of the feeding member itself 
is also prolonged and made stable. 
[001 8] According to the present invention, there is pro- 
vided a multiple-layered ceramic heater that can prevent 

20 temperature decreasing phenomenon of local portions 
of semiconductor wafers facing feeding members 
mainly caused by the connection scheme of the feeding 
terminal and a power terminal member when a semi- 
conductor wafer is heated with a multiple-layered 

25 ceramic heater. The heater allows uniform heating of 
the entire surface of wafers, and has high performance 
and long-term stability. When wafers are heat-treated or 
films are formed on wafers by using the heater, a film 
having uniform thickness and quality over the entire 

30 wafer surface can be formed, and thus productivity and 
yield of the device production can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0019] 

Rg. 1 represents an exemplary multiple-layered 
ceramic heater of the present invention, (a) Plan 
view, (b) vertical cross-sectional view along line A- 
40 A*. 

Rg. 2 represents an exemplary feeding member for 
multiple-layered ceramic heater of the present 
invention, (a) Vertical cross-sectional view, (b) per- 
spective view. 

45 Rg. 3 is a vertical cross-sectional view of a multiple- 
layered ceramic heater of the present invention 
which is connected to power terminal members 
through feeding members, shown in use for heating 
a wafer. 

so Rg. 4 is a graph representing temperature distribu- 
tion in waters along the radial direction when the 
wafers were heated by a multiple-layered ceramic 
heater provided with a feeding member according 
to the present invention or a conventional multiple- 

55 layered ceramic heater. 

Rg. 5 represents the feeding member for the multi- 
ple-layered ceramic heater of Example 2. (a) Verti- 
cal cross-sectional view, (b) perspective view. 
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Fig. 6 is a vertical cross-sectional view of a multiple- 
layered ceramic heater having connected and inte- 
grated feeding members according to the present 
invention. 

Fig. 7 is a vertical cross-sectional view representing 
the connection scheme of a conventional multiple- 
layered ceramic heater with power terminal mem- 
bers when the heater is used for heating a wafer. 

DESCRIPTION OF THE INVENTION AND EMBODI- 
MENTS 

[0020] Embodiments of the present invention will be 
explained in more detail hereinafter by referring to the 
appended drawings, but the scope of the present inven- 
tion is not limited thereto. 

[0021] Fig. 1 represents an example of the multiple- 
layered ceramic heater of the present invention. Fig. 
1(a) is a plan view thereof, and Fig. 1(b) is a vertical 
cross-sectional view thereof. Fig. 2 represents an exam- 
ple of the feeding member of the present invention. Fig. 
2(a) is a vertical cross-sectional view thereof, and Fig. 
2(b) is a perspective view thereof. Figure 3 is a vertical 
sectional view representing the multiple-layered 
ceramic heater and the feeding members of the present 
invention in use. 

[0022] The inventors of the present invention con* 
ducted various studies about the temperature decreas- 
ing phenomenon in localized portions of wafers facing 
heater feeding terminals, which is observed when a 
semiconductor wafer is heated in a CVD apparatus, 
etching apparatus or the like in the semiconductor fabri- 
cation process. As a result, they found that the problem 
can be solved by using as a feeding member for con- 
necting a feeding terminal and a power terminal mem- 
ber, one composed of a member which generates heat 
when supplied with electric current. The inventors of the 
present invention investigated various conditions for 
achieving the aforementioned feature of the present 
invention in detail, and thus completed the present 
invention. 

[0023] The multiple-layered ceramic heater 1 shown in 
Figs. 1(a) and (b) comprises a support substrate 2 of 
disc shape, which is composed of electrical insulating 
pyrolytic boron nitride, a heater pattern 3 adhered to the 
surface of the support substrate 2 as a heat generating 
layer, which pattern is composed of electroconductive 
pyrolytic graphite, and a protective layer 4 composed of 
the same material as the support substrate 2 and cover- 
ing the heater pattern 3. This heat generating member 
is provided with two feeding terminals 5 at its periphery 
portion, and they are connected to an external power 
source with bolts, passed through holes of the termi- 
nals, and nuts. 

[0024] Figs. 2(a) and (b) are a vertical cross-sectional 
view and a perspective view of an exemplary feeding 
member 6 of the present invention, and the member 
comprises, as in the heater 1, a support substrate 2, 
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which is composed of electrical insulating pyrolytic 
boron nitride, a heater pattern 3 adhered to the surface 
of the support substrate 2 as a heat generating layer, 
which pattern is composed of electroconductive pyro- 

5 lytic graphite, and a protective layer 4 composed of the 
same material as the support substrate 2 and covering 
the heater pattern 3. The member is in a shape formed 
by folding a strip along two lines perpendicular to its lon- 
gitudinal direction at right angles and having a U- 

w shaped cross-section. This heat generating layer has 
feeding terminals 5 at both ends, and one terminal is 
connected to the heater 1 with a bolt 7, passed through 
the terminal hole, and a nut 8, and the other terminal to 
a power terminal member. 

is [0025] Fig. 3 is a vertical cross-sectional view repre- 
senting the heater 1 in use for heating a semiconductor 
wafer W. The heater 1 is positioned at a small distance 
from the semiconductor wafer W, and connected to 
power terminal members 10 and a power source 11 

20 through the feeding members 6. 

[0026] The feeding terminals 5 of the heater 1 and the 
terminals of the feeding members 6 can be connected 
with bolts 7 and nuts 8 made of heat-resistant metal or 
electroconductive ceramic, and the other terminals of 

25 the feeding meters 6 are connected to the power source 
1 1 through power terminal meters 10 each composed of 
a feeding support shaft 9 with bolts 12. 
[0027] In the aforementioned structure, as a feature of 
the present invention, since the feeding member 6 

30 which generates heat upon supply of electric current is 
connected to the feeding terminal 5 of the heater 1 , the 
temperature decrease around the feeding terminal 5 is 
suppressed, and therefore localized temperature 
decrease of an object to be heated, for example, the 

35 semiconductor wafer W, facing the feeding terminal 5 
can be prevented. As a result, the whole surface of the 
wafer can be uniformly heat-treated, and a film having a 
uniform thickness and uniform quality can be formed 
over the entire surface of the wafer. Thus, productivity 

40 and yield in device production can be improved. 

[0028] Further, if the heat generation amount of the 
feeding member 6, which is represented as heat gener- 
ation amount per unit area of the heat generating layer, 
i.e., calorific power density (W/cm 2 ), is substantially 

45 equal to the calorific power density of the heater 1 , the 
heat amount generated by the feeding member 6 is 
added to tie heat generated in the neighborhood of the 
feeding terminal 5, and therefore the heat conduction 
from the neighborhood of the feeding terminal 5 of the 

so heater 1 to the power terminal member 10 through the 
feeding member 6 is substantially completely elimi- 
nated. Accordingly, it becomes possible to substantially 
uniformly heat the whole surface of an object to be 
heated. 

55 [0029] Another embodiment of the present invention 
where the heater 1 and the feeding members 6 are inte- 
grated is shown in Fig. 6. 

[0030] Each member has a structure comprising a 
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support substrate 2 composed of electrical insulating 
pyroiytic boron nitride in a shape formed by folding a 
strip and having a U-shaped cross-section, and a heater 
pattern 3 adhered to the surface of the support sub- 
strate 2 as a heat generating layer, which pattern is 
composed of electroconductive pyroiytic graphite. This 
heat generating layer has feeding terminals 5 at its both 
ends. One terminal is connected to the heater 1 with a 
bolt 7, passed through the terminal hole, and a nut 8, 
and the other terminal is connected to the power termi- 
nal member 

[0031] On the other hand, the heater 1 used in this 
example has the same layered structure as in the afore- 
mentioned feeding member 6, and comprises a support 
substrate 2 of disc shape, which is composed of electri- 
cal insulating pyroiytic boron nitride, and a heater pat- 
tern 3 adhered to the surface of the support substrate 2 
as a heat generating layer, which is composed of elecro- 
conductive pyroiytic graphite. This heat generating 
member is provided with two feeding terminals 5 at its 
periphery, and they are connected to the feeding mem- 
bers 6 with bolts 7, passed through holes of the termi- 
nals, and nuts 8. 

[0032] Fig. 6 is a vertical cross-sectional view of the 
completed heater of this embodiment. The aforemen- 
tioned heater 1 in the double-layered structure is con- 
nected with the double-layered feeding members 6 with 
bolts 7 and nuts 8 made of carbon, and the entire sur- 
face of this structure is coated with electrical insulating 
pyroiytic boron nitride as a protective layer 4. 
[0033] Because the bolts and the nuts are completely 
covered with the protective layer in such a structure as 
mentioned above, they cause almost no contamination 
of the object to be heated, a semiconductor wafer. In 
addition, corrosion of the carbon heater layer, bolts and 
nuts is less even in an oxidizing atmosphere, and the 
operation can be performed stably over a long period of 
time. 

[0034] As for the materials of the multiple-layered 
ceramic heater and the feeding member of the present 
invention, the support substrate and the protective layer 
are suitably composed of AIN, BN, a complex of AIN and 
BN, PBN or Si0 2 , which are highly electrical insulating 
ceramics. The heater pattern to be the heat generating 
layer is preferably composed of carbon (graphite), high 
melting point metal (iron, copper, nickel, molybdenum, 
tantalum, tungsten etc.), high melting point metal alloy 
(Ni-Cr, Fe-Cr, Fe-Cr-Al etc.), noble metal (silver, plati- 
num, rhodium etc.) or noble metal alloy (Pt-Rh etc.), 
which are highly heat-resistant and have appropriate 
electrical resistance. 

[0035] The support substrate, the heater layer and the 
protective layer constituting the multiple-layered 
ceramic heater and the feeding member of the present 
invention, except for a few metal heat generating layers, 
are preferably produced by chemical vapor deposition 
(CVD). The CVD technique provides uniform film thick- 
ness and deposited layers of high density and high 



purity, and affords a heater allowing little leakage cur- 
rent, and offering high temperature increase capability, 
good temperature controllability of each member, ease 
of uniform heating, and stable operation over a long 
5 period of time. 

EXAMPLES 

[0036] The present invention will be specifically 
10 explained hereinafter with reference to the following 
examples, but the present invention is not limited 
thereto. 

(Example 1) 

15 

[0037] By a CVD technique, ammonia and boron 
trichloride were reacted at 1800°C at a pressure of 100 
Torr to form a support substrate composed of pyroiytic 
boron nitride having a thickness of 2 mm, then methane 

20 gas was pyrolyzed at 1650°C under 50 Torr to form a 
pyroiytic graphite layer having a thickness of 100 jim on 
the substrate, and a heater pattern was processed. 
Then, the heat generating layer was covered with a pro- 
tective layer of pyroiytic boron nitride having a thickness 

25 of 100 jim by again subjecting the substrate to a reac- 
tion of ammonia and boron trichloride at 1800°C at a 
pressure of 100 Torr to produce a multiple-layered 
ceramic heater as shown in Fig. 1. 
[0038] By the same production method as that for the 

30 aforementioned multiple-layered ceramic heater, feed- 
ing members having a heat generating mechanism and 
structure similar to those shown in Fig. 2 were pro- 
duced. The heater and one end of each feeding mem- 
ber were connected with a heat-resistant metal bolt and 

35 nut to produce a multiple-layered ceramic heater having 
connected feeding members. Then, the other end of 
each feeding meter was connected to a power source 
through a power terminal member. A semiconductor 
wafer was positioned over the heater at a distance of 10 

40 mm as shown in Fig. 3, and heated to a predetermined 
temperature (about 400°C). Then, the in-plane temper- 
ature distribution of the semiconductor wafer along the 
radial direction was determined. As a result, as shown 
in Fig. 4, it was found that the thermal uniformity was 

45 markedly improved, i.e.. the temperatures of the por- 
tions of the wafer facing the feeding terminal of the 
heater were lower than the temperature of the wafer 
center by only 5°C. 

50 (Comparative Example) 

[0039] The feeding terminals of the multiple-layered 
ceramic heater produced in Example 1 were fixed to 
one ends of the feeding support shafts of power termi- 
55 nal members of conventional connecting structure with 
bolts, and electric current was supplied by connecting 
the other ends of the shafts to a power source as shown 
in Fig. 7. Then, the in-plane temperature distribution of 



5 



EPO 964 433 A2 



10 



9 

the semiconductor wafer along the radial direction was 
determined. The results are also shown in Fig. 4. As 
seen from the results shown in Fig. 4, it was found that 
the temperatures of the portions of the wafer facing the 
feeding terminals of the heater were lower than the tem- 
perature of the wafer center by 1 5°C in the conventional 
connecting structure. 

(Example 2) 

[0040] By a CVD technique, ammonia and boron 
trichloride were reacted at 1800°C at a pressure of 100 
Torr to form a support substrate composed of pyrolytic 
boron nitride having a thickness of 2 mm, then methane 
gas was pyrolyzed at 1650°C under 50 Torr to form a 
pyrolytic graphite layer having a thickness of 100 um on 
the substrate, and a heater pattern was processed. 
[0041 ] Then, feeding members shown in Fig. 5 having 
a heat generating mechanism similar to that of the 
heater were produced in the same manner as in the pro- 
duction of the aforementioned multiple-layered ceramic 
heater. The heater and these feeding members were 
connected with bolts and nuts made of carbon. Then, 
the heat generating layer was covered with a protective 
layer of pyrolytic boron nitride having a thickness of 100 
um again through a reaction of ammonia and boron 
trichloride at 1800°C at a pressure of 100 Torr to pro- 
duce a multiple-layered ceramic heater whose heater 
and feeding members were integrated as shown in Fig. 
6. When the in-plane temperature distribution along the 
radial direction of a semiconductor wafer heated using 
the above heater was determined in a manner similar to 
that of Example 1 , it was found that the thermal uniform- 
ity was improved to a degree similar to that observed in 
Example 1. 

[0042] The present invention is not limited to the 
embodiments described above. The above<lescribed 
embodiments are mere examples, and ones having the 
substantially same structure as that described in the 
appended claims and providing the similar functions 
and advantages are included in the scope of the present 
invention. 

[0043] While two examples were set out in the above 
description, the present invention is not limited to these. 
For example, the shape of the feeding members to be 
connected to the heater, location of the connection, 
heater pattern and the like may be suitably changed 
according to the temperature-decreasing position of the 
object to be heated, degree of temperature difference 
and the like, and, therefore, the shape and position of 
the feeding member, heater pattern and the like are not 
limited to those mentioned above. 
[0044] The ceramic heater of the present invention 
can be preferably used as a heater for a semiconductor 
wafer in a CVD apparatus. However, the present inven- 
tion is not limited to such use, and the heater can be 
effectively used as a heater of semiconductor fabrica- 
tion apparatuses such as those for vacuum deposition. 



ion plating, dry etching and the like. 
Claims 

5 1. An integrated type multiple-layered ceramic heater 
based on resistance heating comprising an electri- 
cal insulating ceramic support substrate, a heater 
pattern composed of electroconductive ceramic or 
metal, which is adhered to a surface of the sub- 

w strate, and an electrical insulating ceramic protec- 
tive layer covering the heater pattern, characterized 
in that a feeding terminal of the heater is connected 
to a power source terminal member through a feed- 
ing member which generates heat when supplied 

is with electric current. 

2. The multiple-layered ceramic heater according to 
Claim 1 , characterized in that the feeding member 
generates heat at a power density substantially 

20 equal to that of the heater. 

3. The multiple-layered ceramic heater according to 
Claim 1 or 2, characterized in that the support sub- 
strate and the protective layer of the heater, and the 

25 support substrate and the protective layer of the 
feeding member are composed of AIN, BN, a com- 
plex of AIN and BN, PBN or SiO z . and the heater 
pattern of the heater and the feeding member is 
composed of carbon, high melting point metal, high 

30 melting point metal alloy, noble metal or noble metal 
alloy. 

4. The multiple-layered ceramic heater according to 
any one of Claims 1-3, characterized in that the 

35 support substrate, the protective layer, and the 
heater pattern constituting the multiple-layered 
ceramic heater and the feeding member are formed 
by chemical vapor deposition. 

40 5. A feeding member for connecting a feeding terminal 
and a power terminal member of a multiple-layered 
ceramic heater, characterized in that it comprises 
an electrical insulating ceramic support substrate, a 
heater pattern composed of electroconductive 

45 ceramic or metal, which is adhered to a surface of 
the substrate, and an electrical insulating ceramic 
protective layer covering the heater pattern. 
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